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Influence of Condition on the Maintenance 
Requirements of Dairy Cattle 
By A. C. McCandlish and W. G. Gaessler 
The ration of the dairy cow is used for maintenance, growth, 
the formation of body fat, the building up of the foetus and 
milk production, so the problem of feed utilizaton is a compli-
cated one. 'rhe maintenance ration is more easily studied than 
are the requirements for growth and productive purposes and 
yet many of the factors controlling it are not thoroly under-
stood. 
Oondition in dairy cattle has received little attention in in-
vestigational work and its influence on the maintenance re-
quirements of animals has not been studied. In fact, the influ-
ence of condition on the maintenance requirements of all classe~ 
of farm live stock has been somewhat neglected. Yet the results 
of the investigation on dairy cattle here reported show that 
maintenance requirements for cows. in high condition are higher 
than for cows in low condition. 
RESUME OF PREVIOUS WORK 
Reference to only a few studies on the influence of condition 
on maintenance requirements can be found in the literature and 
the majority of these are subject to one general criticism, i. e.: 
The same animals were not used thruout the experimental per-
iods. In many cases the maintenance requirements of one 
group of animals in high condition were compared with the re-
quirements of another group in low condition. The conclusions 
reached in such cases may not always be justified, as the individ-
uality of the animals is a very important factor which has not 
been eliminated. 
Perhaps the earliest investigators to study this problem were 
Kellner and Kohler (5 and 6), who found that fat animals re-
quir:e almost twice as much feed to maintain 100 Ibs. weight 
gained during fattening as to maintain 100 lbs. when lean. 
Evvard . (3) also found that the maintenance requirements in-
creased as fattening progressed, while Trowbridge and his co-
workers (8) state that condition seems to have no influence upon 
the cost of maintenance. 
More recent work by Armsby and Fries (2) with one steer in 
a respiration calorimeter shows that after a three-months' fatten-
ing period, during which the animal gained about 300 Ibs. in 
live weight, the maintenance requirements were increased by 
26 percent, an increase which was proportionately greater than 
the increase in live weight or body surface. 
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EXPERIMENTAL WORH 
Two cows, Nos. 91 and 262, in th", Iowa State C')l1('~,~ uniry 
farm herd were used. They were put in good condition (figs. 1, 
3, and 5) and were then kept on a maintenance ration for 
150 days during the ""inter of 1917-1918. The records for the 
first 20 days of this period had to be discarded from the final 
computations, as it took this length of time to get the animals on 
true live weight maintenance. 
In the summer of 1918 the animals were turned out to pasture 
for a time and were then fed on oat hay until their condition 
was considerably reduced (figs. 2, 4, and 6) . '1'he cows were again 
put on maintenance for 150 days during the winter of 1918-1919. 
During each maintenance period a digestion trial of ten days' 
duration was conducted. 
TABLE I- OUTLINE OF PERIODS OF FEEDING 
periodiCondition I Work iLength d ays I Start Finish 
I 
I 
High Maintenance 130 2/2/18 6/11/18 
Digestion 10 3/25/18 4/3/18 
II Lo","r Ma intenance 150 11/ 18/18 4/16/19 
Digestion 10 1/18/19 1/27/19 
During the maintenance trials the experimental day ended 
at 6 p. m., 'while in the digestion trials it finished at 11 a. m. 
This was merely to expedite the work. 
Information concerning the experimental animals is given in 
table II and where necessary it is calculated to the first day 
of the experiment, or F'ebruary 2, 1918. Both animals were dry 
and were kept open thruout the work. 
The rations used consisted of corn silage, a low grade clover 
hay and a'grain mixture of three parts hominy feed and two parts 
wheat bran by ·weight . . The proportions of the various feeds 
were worked out roughly according to the commonly accepted 
feeding standards. In the first maintenance trial the proportions 
in which the silage, hay and grain were fed were 100-10-1, while 
in the second trial they .vere 100-30-1. These proportions could 
not be strictly adhered to, however, on account of small varia-
tions in the appetites of the animals and other factors. 
The silage was home grown and from the crops of 1917 and 
1918. The clover hay, which was of rather poor quality, was 
from a shipment purchaEed in the fall of 1917. Likewise, the 
TABLE II-ANIMALS USED IN THE EXPERIMENTS 
Breed .......... . . ... .. ... \ 
D ate of birth .... . ....... . 
Age at start ............ . 
Previous lacta tions ...... . 
Cow No. 91 
Ayrshire 
9/2/07 
10 y. 5 m. 0 d. 
6 
Cow No. 262 
Guernsey-Ayrshire 
7/ 17/14 
3 y. 6 m. 15 d. 
1 
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concentrates were all derived from one shipment purchased in 
the fall of 1917. 
The silage and the hay were fed twice daily and the grain 
once. All feed given the animals was weighed and feed refused 
was weighed back daily. The .feeds were sampled by 30 day 
periods and compos,ited, while proximate analyses were made by 
the recognized methods. 
Salt was given at free will in the form of salt rolls which 
were dried and weighed at the end of each 30 day period. The 
cows were watered twice daily and were weighed before and 
after each watering. 'l'his gave the water consumption record. 
The morning weights, after feeding and before watering, were 
used to compute the average live weights of the animals. 
In the digestion trials, the feed computation was started and 
fniEhed one day earlier than the collection of faeces and 
urine. The faeces and urine were caught by attendants and 
s10red in tared, covered galvanized iron cans .and glass carboys, 
respectively. The faeces were weighed daily, s.ampled, air-
dried and composited for proximate analyses. The urine was 
weighed daily and the specific gravity determined, daily in the 
first trial, and on the composite samples in the second tria1. A 
urinometer was used for this purpose. 
The analyses given in table III are for the feeds consumed 
after deducting the orts from the feeds allowed the cows. It 
will be noticed that all of the feeds were higher in moisture dur-
ing the second trial than in the first. This is due to the fact that a 
rather better quality of silage was used in the second trial, 
while the hay and grain absorbed moisture during storage. 
The digestion trials will be given first consideration, as they 
are necessary for the interpretation of the maintenance records . 
The animals were quite uniform in their feed consumption, 
with the exception that during period I, cow No. 91 consumed a 
few pounds less clover hay than did No. 262. 
There is a noticeable relationship between the amount of feed 
consumed and the faeces produced. 'fhe water consumption 
records and urine production are also closely connected with 
the items just mentioned and exhibit a relationship which will 
'rABLE III-OOMPOSITION OF FEEDS OONSUMED 
1 Corn silage 1 Clover h ay I' Grain mixture 
Period---I-I -I-n-I-I--I-n-I--I---n-
1 Percent 1 Percent 1 Percent 1 Percent I Percent I Per~ent 
Moisture ............. 1 63.25 70.73 8.29 1 15.46 11.42 12.02 
Dry matter .......... \ 36.75 29.27 91. 71 84.54 88.58 87.98 
Protein ............. 3.29 2.09 9.72 931 11.43 12.39 
NItrogen-free extract 22.78 20.07 32.92 30.85 58.27 I 58.02 
Crude Fiber.......... 7.60 4.73 41.65 37.63 8.19 8.63 
Ether extract. ....... 1 1. 2() 1.13 1. 22 1. 35 5.95 4. 2() 
Ash ................. 1 1.88 1.25 6.20 5.40 4.74 4.74 
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TABLE IV- DIGESTION COEFFICIENTS 
I P eriod I I Period II 
---------1 Cow I Cow I Aver- I Cow I Cow I Aver-
I No. 91 I No. 262 I age No. 91 No. 262 age 
I Percent I Percent I Percen t Percent I Percent I Percent 
Dry matter .......... 1 65.14 68.68 66 .94 60.19 59.36 59.77 
protein .............. 1 58.92 61.33 60.15 52.86 46.30 49.58 
Nitroge n-free extrac t 74.45 77.80, 76.14 71.37 71.41 71.3~ 
Crude Fiber...... .... 55.47 62.15 58.91 48.77 49.08 48.93 
Ether extract. ....... 80.17 80 .80 80.49 78.72 79.57 79.15 
be discussed later. The cows also showed different relative 
urine eliminations from period to period. 
The composition of the faeces was fairly uniform from 
period to period and the individual differences between the 
faeces of the two cows were maintained. 
The two cows showed a wide variation in the percentage of 
total solids excreted in the urine and maintained the same rela-
tive positions in the two periods. 
In the amounts of nutrients consumed and resorbed the two 
animals agreed quite closely, tho there were some individual 
differences. 
The coefficients of digestibility obtained while the experimen-
tal animals were being maintained in good condition are somewhat 
higher than those found when they were in low condition. The 
possible causes of this will be considered elsewhere. There also 
were individual differences between the digestive powers of 
the two animals which do not appear to have been maintained 
thruout the work. 
In the consideration of the maintenance requirements, the 
feed consumption of the animals can be grouped for the whole 
period of each trial, as the variations between ten day periods 
are very slight and need no further consideration. The animals 
appear to be fairly comparable in the amounts of nutrients di-
gested, but there are considerable variations from period to 
period. . 
In the water consumption record, both that in the feed and 
that taken as a drink are included, as the moisture content of 
TABLE V-REQUIREMENTS OF DIGESTIBLE NUTRIENTS FOR 
MAITENANCE OF· 1000 LBS. LIVE WEIGHT PER DAY 
Period I Period II 
N 
~~ow I Cow I Aver- I Cow I Cow I Aver-No. 91 I·No. 262 age No. 91 I No. 262 I age 
lbs. lbs. 
I 
lbs. '~h I '~~, I lbs. Dry matter ........... G.73 7. 49 7.11 5.19 Protein .... .. . ....... .59 . 65 .62 .42 .36 .39 
itrogen-free extract 4 .24 4.63 I 4.43 3.40 3.33 3.37 Crude fiber ........... 1.53 1.84 I 1.68 1.22 1.19 1.21 
Ether extract. .. ..... 1 .25 
I 
.26 .25 
I 
.20 I .20 I .20 Carbohydrates ...... 5.77 6.47 6.11 4 .62 4.52 4.5S 
Carbohydrate equiv.tl 6.33 7.06 6.67 5.07 4.97 5.03 
Total nutrients ....... 6.92 7.71 7.39 5 . 49 I 5 . 33 5.42 
Nutritive r a tio ....... 1:10.73 I 1:10.86 1:10.75 I 1 :12 .07 1 1:13.81 I 1:12.90 
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the feed determines to a certain extent what the cows will other-
wise consume. 
The animals remained very uniform in weight thruout each 
maintenance trial. In the trial where the animals were in high 
condition, their average final weight was only one pound greater 
than their average initial weight, while in the trial in low con-
dition they weighed at the finish three pounds more on the av-
erage than they did at the beginning. The totals of the daily 
weights during the 130 days high condition trial were 143,107 
lbs. for No. 91 and 139,626 lbs. for No. 262, and during the low 
condition trial of 150 days they were 130,357 lbs. for No. 91 and 
134,695 lbs. for No. 262. 
DISCUSSION OF RESULTS 
A considerable variation in the condition of the animals was 
obtained, as is shown by figs. 1-6 and also by the fact that No. 
91 weighed 869 lbs. when lean and 1107 lbs. when fat, or an in-
crease of 26.7 percent, and No. 262 weighed 898 pounds when 
lean and 1,074 lbs. when fat, or an increase of 19.6 percent. 
On the average this was an increase of 23.0 percent in live 
weight from the low to the high condition periods. 
That the animals were for all practical purposes on a live 
weight maintenance basis thruout both periods is shown by 
the slight variations in weight which occured during each period. 
The animals weighed the same at the end as at the beginning 
of each period and no very large changes in live weight took 
place within anyone period. 
In the digestion trials there were individual differences be-
tween the animals, which need not be con'sidered in detail, as 
they are too small to be of importance. When the two sets of 
digestion trials are compared, however, it is found that differ-
ences which are probably significant did occur. The coefficients 
of digestibility were consistently lower when the animals were 
in low .condition than when they were in high condition and, on 
the whole, the digestive powers of No. 262 appear to have been 
depresEed to a greater extent during the low condition period 
than were thoEe of No. 91. 
This greater depression in the case of No. 262 is perhaps due 
to individual characteristics, but there are three factors which 
apparently might adversely affect the digestive capacities of the 
animals when maintained in low conndition. These are: 
1. The greater proportion of hay in the ration, as this in-
cluded a relatively large amount of crude fibre and other ma-
terials, difficult to digest. 
2. 'rhe lowered vitality of the animals due to lack of con-
dition. 
408 
3. A lack of bulk due to a smaller ration being fed. 
Some information on these problems can be obtained by con-
sidering the relative digestibilities generally assigned to the 
feeds which constituted the experimental rations. From the 
average digestion coefficients given by Henry and Morrison (4 ) 
and the records of feed consumption obtained, are calculated 
the relative digestihilities of the two experimental rations and 
they are set out in table VI for comparison with the coefficients 
of digestibility actually obtained. 
From these results it is evident that the introduction of a 
larger proportion {)f hay in the second period was not r espon-
sible for the lowered digestive coefficients, as the calculated coef-
ficients are practically identical for the two periods. Consequent-
ly, the lowered digestive powers of the animals must have been 
due to one of the other hypotheses put forward. 
. rrhe animals were in low condition during the second period, 
yet their vitality did not appear to be adversely affected, as 
they exercised freely, acted normally and appeared to be healthy, 
so it is probable that difference in condition did not affect the 
digestibility. This appears more conclusive when it is remem-
bered that the animal showing the greater variation in live 
weight showed less variation in digestive power. The live weigM 
of No. 91 during the period of high condition was 26.7 percent 
greater than her live weight when in low condition, while thE' 
variation in the case of No. 262 was 19.6 percent; the coefficient 
of digestibility for dry matter decreased from 65.14 percent in 
the high condition period to 60.19 percent in the low condition 
period in the case of No. 91, while the decrease in the case of 
No. 262 was from 68.68 pereent to 59.36 percent. 
It was found by Waters (9) that animals kept on a low plane 
of nutrition for a time increased in digestive powers and to an 
even greater extent in the efficiency with which they utilized the 
nutrients digested. This aids in proving that in the work under 
consideration the decreased digestive power of the animals dur-
ing the period of low condition was not due to the low condition 
and lack of vitality. 
Apparently, therefore, the difference in digestive powers was 
due to the difference in the total amounts of feed allowed. This 
TABLE VI-ACTUAL AND EXPECTED COEFFICIENTS OF 
DIGESTIBILITY 
Coefficient 
Dry matter ........ .... \ 
Protein .... ..... ...... 
Ni trogen- free extract l 
Crude fiber ....... . .... \ 
Ether extract ...... ... . 
Period I 
Actual 
Percent 
66 .94 
60.15 
76.14 
58.91 
80.49 
I 
I 
I 
\ 
Expected 
Percent 
65 
52 
71 
63 
78 
Period II 
Actual 
Percent 
59 .77 
49 .58 
71.39 
48.93 
79.15 
Expected 
Percent 
65 
53 
70 
62 
77 
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is corroborated to a certain extent by the fact that No. 91 re-
ceived 245.3 lbs of feed when in high condition and 192.5 lbs. 
when in low condition, while the same figures from No'. 262 
were 250 lbs. and 192.5 lbs. . The difference in the rate of change 
of the rations for the two CO'ws is not great but it is an addi-
tional indication that the lowering of the total bulk of the ration 
decreased its digestibility. The increase in total weight of the 
ration from the low condition period to the high was 26.9 percent 
in the case of cow No. 91 and 29.3 percent in the caEe of cow No. 
262, or an average increase of 28.6 . percent. Apparently, there-
fore, the coefficients of digestion during the period of low condi-
tion were due to the lowered bulk of the ration and not to changes 
in the relative amounts of the constituents of the rations or to 
lowered vitality of the animals. 
Such wide variations in digestibility were not found by Arms-
by and Fries (2), a3 in their work the average digestibility of the 
ration with the one animal used was 75.3 percent befo,re fattening 
and 75.8 percent after fattening for the dry matter in the ra-
tion. In addition, the relative digestibilities of heavy and light 
Tations, both before and after fattening, were all very similar. 
There is quite a distinction between the changes in the amount 
of dry matter fed in the tvvo pieces of work. In the case of the 
work of Armsby and Fries (2), the increase in the amount of dry 
matter fed from the period of low condition to that of high con-
dition was 15.0 percent, while in the work being presented it 
averaged 28.6 percent and in addition, the animal uEed by 
Armsby and Fries (2) increased in live weight by 26.1 percent, 
while the animals at present under consideration increased 23.0 
percent in live weight from the period of low condition to that 
,of high condition. 
On the whole, therefore, it may be Eaid that the digestive 
system of the dairy cow must be distended to a certain degree 
before the animal can properly utilize the nutrients present in 
the ration. Similar results were obtained by McCandlish (7) 
in the case of young calves. 
. There was a decided variation in the water requirements of 
the two animals, as No. 91 required more per 1000 Ibs. live weight 
than did No. 262. There was no marked variation between the 
requirements when in high and low condition. 
'TABLE VII-DIGESTIBILITIES OF HEAVY AND LIGHT RATIONS 
FROM ARMSBY AND FRIES (2) 
I Low condition I High condition 
Ration I Heavy Light I H eavy I Light 
'Hay, pounds··· ,· , ,·········· · · ·· ··· · 1 7 .70 3.74 1 Grain, pounds................ ....... 15.40 7.48 
'Total pounds.................... .. .. 23.10 11.22 
8 .36 1 4.40 
16.72 8.80 
25.08 13.~O 
:Digestibility of dry matter, percent l 74.2 76 .4 74. 8 76.7 
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TABLE VIII-REQUIREMENTS OF SALT AND WATER FOR MAIN-
TENANCE 0]' 1000 LBS. LIVE WEIGHT PER DAY 
I Period I I Period II 
Water I 
In feed .. ........... 1 
As drink .... .. .. . . . 1 
Total ........... . . . 1 
Salt .. . . . ... ..... ... . 
Ibs. 
12.0 
27.8 
39.8 
.005 
Ibs. 
12 . 0 
34.8 
46.8 
.202 
Ibs. 
11.8 
18.6 
30.4 
.124 
Ibs. 
11.9 
26 .6 
38.5 
.162 
In addition, there were marked differences in the uses to which 
the animals put the water_ Cow No. 91 eliminated relatively less 
water in the faeces and more in the urine than did No_ 262. 
This was especially ma'rked in the period of low condition, when 
No. 91 eliminated 45 percent of the water consumed in the urine 
and only 38 percent in the faeces, altho in all other cases the 
proportion was reversed. The balance of water left after al-
lowing for solid and liquid excretion was always lower in 
the case of No. 91 than with No. 262 and it was also markedly 
lower when the animals were in low condition. 
The salt consumption of the animals varied consideraMy 
from time to time and was exceedingly high whoo they were 
in low condition, the average daily requirements for 1000 lbs. 
live weight being .005 lb. when they were in high condition and 
.162 lb. when they were in low condition. This may be due to 
the light ration at this time, causing the animals to gnaw the 
salt in a physical effort to supply additional bulk, or it may have 
been due to a physiological attempt to correct the deficiencies of 
digestion that occurred. It is not probable that the increased 
salt consumption caused the decrease in digestive powers'. 
The cause of the increase in maintenance requirements per 
unit of live weight as animals increase in condition is perhaps 
mainly attributable to two facts. Waters (9) has stated that ani-
mals kept on a low plane of nutrition utilize their feed more 
efficiently than do animals more liberally fed, while Armsby 
(1 ) says that increased body weight leads to a greater expendi-
TABLE IX-UTILIZATION OF WATER DURING DIGESTION 
TRIALS 
P eriod I P erioa II 
Cow I Cow I Aver- Cow I Cow I Aver-
No. 91 No. 262 age No. 91 No. 262 a g e 
Consumed I Ibs \ Ibs \ Ibs. Ibs. I Ibs . \ lbs. 
Feed ... . . ........ '1 131 131 131 113 I 113 113 
Drink ... . .. .. .. .. . 362 257 310 299 197 248 
Tota l ..... . .. . . .. .. _ -=-49:..:3'----+-----=c38:..:8_-1-_4:..:4=1_+----'4=1.:.2 _:-...:3-=-10:......-:--.:3.::.:61=--
E,:::~~~ .... ........ . 1 12318° II 18748 I 194 11855 I 18535 I Urine..... .. .. I 111 
U~I~~~"et~O~ ... . .. ... .. -. II p e.r::nt per4~C6~ent 1\ per:~:rnt 
Urine............ .. 28 
B a lance ........... 29 -
P e r cent 
38 
45 
17 
154 
135 
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ture of energy while the animal is standing. These may be 
considered as the main factors in causing the variations in main-
tenance requirements per unit weight which accompany changes 
in condition. 
SUMMARY 
1. Dairy cows have greater maintenance requirements when 
in high condition than when in low condition. 
2. 'rhe average daily requirements · were .62 lb. digestible 
crude protein and 6.67 lbs. digestible carbohydrate equivalent 
per 1000 lbs. live weight when the animals were in high condition, 
and .39 lb. digestible crude protein and 5.03 lbs. digestible car-
Lohydrate equivalent per 1000 lbs. live weight when they were 
in low condition. 
3. The water requirements varied little on account of con-
dition. 
4. The low condition was accompanied by an abnormal in-
crease in salt consumption. 
5. In the low condition period there was a depressed digesti-
bility due to the lack of a ration of greater volume. 
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Fig 5. Cows Nos. 91 and 262 in high condi t ion 
Fig. 6. Cows No. 91 and 262 in low cond,tion 
417 
APPENDIX 
The major portion of the original data has been gathered in 
this appendix to prevent the inclusion of too much detail in the 
discussion. Where averages are given they are true averages. 
TAELE X-FEED CONSUMED DURING DIGESTION TRIALS 
Period I Period II 
I Cow I Cow Aver- I Cow I Cow I Aver-
__________ ~ ____ ~N~o7. -9~1~N~o.~26~2~--7a~g~e--7_N-o~.~91~~N~o.~2_62~ ___ age 
Silage ............... / ~~~. I ~~~. ~~~. I i~~' I m· I i~r-
Hay ................ . 35 .3 40 37.7 40 40 40 
Grain....... ... . . . • .. 10 10 10 2.5 2.5 2.5 
TABLE XI-DAILY FAECES PRODUCTION DURING DIGESTION 
TRIALS 
I Period I Period II I Cow I Cow Aver- Cow I No. 262 I age I No. 91 I No. 262 age No. 91 Cow I Aver-I Ibs. I Ibs . Ibs. Ibs. I Ibs. II Ibs. Day 1. ........... ... i 23.88 23.21 23 .60 20.06 21.13 20.60 Day 2 ............... 24 . 63 20.94 22.79 17.50 20.00 I 18.75 Day 3 ..... . ......... 30.25 24.06 27 .16 19.13 18.19 18.66 
Day 4 ......•... • .... 28.81 
I 
21.56 25. 18 18.13 20.50 
1 
19.32 
Day 5 ............... 1 19.13 20.75 19.94 21.75 18.56 20 .16 
Day L:::::::::::::I 24.63 20.94 22 .79 17.63 17.69 17 .66 Day 22.38 24 .5() 23.44 18.63 19.69 
I 
19.16 
Day L::::: ::::::::I 25.88 
1 
18. 81 22.35 18.63 14.81 16.72 
Day 22.38 20.13 21.26 18.94 17. 81 17.38 
Day 10 . .. .. . . . ... .. .. 1 28.50 20.13 I 24 . 32 18 .25 16.75 17.50 
Total. ............. 1 250.47 I 215.13 I 23Z.80 186.65 185. 13 185.89 
TABLE XII-DAILY WATER CONSUMPTION DURING 
DIGESTION TRIALS 
I Period I Period II I Cow I Cow Aver- Cow I Cow I Aver-I No. 91 I No. 262 age No. 91 No. 262 age I Ibs. Ibs. Ibs. Ibs. II Ibs. I Ibs. Day L:::::::::::::I 56 52 54 40 0 I 20 25 0 13 24 30 
I 
27 
3 ...... ·· ...... ·1 52 34 43 30 0 15 4 .......... ..... 18 31 25 26 
I 
30 28 
5 . .. ............ 76 0 38 0 23 13 
6 .......... . .... 1 0 I 54 27 24 0 I 12 
7· .. ·· .. · ... ···· 1 26 I 0 13 35 36 
II 
36 
L:::::::::::::I 43 II 
35 39 63 
II 
4 34 
38 0 19 i8 22 20 
10 ............... 1 28 51 40 I 39 52 46 
---Total ~:-. -:-... -:-.. :-:-. 1---362 - 'r'-257 310 I 299 I 197 I 248 
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TABLE XIII-DAILY URINE PRODUOTION DURING DIGESTION 
TRIALS 
I 
Day L::::::::::::: I 
L::::::::::::: I 
5 ....•... • ...... 
6 ........ •...... 
7 ....... . .... . .. 
8 . ..... . ........ 
9 ............... 
10 .. . .. 
·········1 
Period I 
Cow I Cow I 
N o 91 1 No 262 1 
Ibs. 
I 
lbs. 
I 16.63 9.75 16.13 8.63 16. 88 5.25 
8.38 10.50 
12.94 6.56 
13.5() 8.13 
14.63 7.13 
12.56 9.31 
20.38 8.19 
12.5() 18.88 
Period II 
Aver- I Cow I Cow 1 
age No 91 No 262 
Ibs. Ibs. Ibs . 
13.19 21.44 18.19 
12.38 15.94 4.13 
11.07 20.25 7.50 
9.44 19. 63 8.31 
9.75 21.56 8.38 
1(). 82 1().69 9.13 
10.88 21.88 10.13 
1().94 26.81 7.31 
14.29 14.25 1().19 
15.69 22.31 10.81 
Aver-
age 
Ibs. 
19.82 
1().04 
13.88 
13.97 
14.97 
9.91 
16.()1 
17.06 
12.22 
16.56 
Total. ...... ... ... 1 144.53 I 92.33 I 118.43 I 194.76 I 94.08 I 144.42 
TABLE XIV-OOMPOSITION OF FAEOES 
N 
I Percent Percent Percent I Percent Percent Percent 
Moisture ............ 1 84.03 82 .67 83.40 82.95 82. 45 82.70 
Dry matter .. . ....... 15.97 17 .33 16.60 17 .()5 17 .55 17.30 
Protein .. .... .... ... . 1.83 2.09 1.95 1.81 2.08 1. 94 
itrogen-free extract I 6.43 6.66 6.54 6.74 6.n 6.76 
Crude fiber ........... 1 5.46 5.75 5.59 6.14 6.15 
I 
6.15 
~~~e~ .. ~~~~~~~: : : : : : : : . 27 .31 .29 .27 .26 .26 1. 98 2.52 2. 23 2.09 2.28 2.19 
TABLE XV-PROXIMATE OOMPOSITION OF URINE 
I Period I I Period II 
Yield, Ibs ............. 1 144. 53 92.33 118.43 
I 
194.76 94.08 144.42 
Specific gravity .. ... . 1.018 1.034 1.02·5 1.019 1.038 1.025 
Total solids, percent.' 1 4.68 8.84 6 .30 4.81 9.75 6.42 
Water, p ercent. ..... 95.32 91.16 93.70 95.19 90.25 93.38 
Tota l solids, Ibs ... ... 6.76 8.16 7.46 
\ 
9.36 9.17 9.27 
Water, Ibs .. .. . .... .. . 137.77 84. 17 110.97 185.40 84.91 135.16 
TABLE XVI-NU'l'RIENTS OONSUMED DURING DIGESTION 
TRIALS 
1 Period I Period II 
I Cow I Cow I Aver- Cow I Cow 1 Aver-I No. 91 1 No. 262 I age No. 91 No. 262 age 
1 Ibs. I Ibs. I Ibs. Ibs. I Ibs. I  Ibs. Dry m atter .. .... . ... 1 114.73 I 119.04 116. 89 79.93 79.93 79.93 Protein . . . . . . . . . . . . . . I 11.15 
I 
11.61 
I 
11.38 7 .17 7.17 7.17 
Nitrogen-free extract I 63.01 65.55 63.78 43.90 43.90 43.90 
Crude fiber ... ...... . 1 30 .72 32.68 31.7() 22.37 22.37 
\ 
22.37 
Ether extr act .. ... ... 1 3.43 3.49 3 .46 2 .35 2.35 2.35 
XVII-UNDIGESTED NUTRIENTS IN FAEOES 
____________ :_~~_.~P~e~r~i~od~I7__.~~+I-~-~P~e~~ri~o~d~II7-_-.-~-~-~-_­
I Cow I Cow I Aver- I Cow I Cow 1 Aver-
1 No 91 1 No 262 I age 1 No 91 No 262 age 
TABLE 
1 
D 
P 
ry matter ........... 1 
rote in .............. 1 
Nitrogen-free extract I 
C 
E 
rude 
ther 
fiber ...... ... . '1 
extract. ....... 
lbs. Ibs. 
40 . 00 37.28 
4.58 4.49 
16.10 14.33 
13.68 12.37 
. 68 . 67 
Ibs. Ibs. lbs. 
II 
Ibs . 
38 .64 31. 82 32.49 32.16 
4.54 3.38 3.85 3.62 
15.22 12.57 12.55 12.56 
13.03 11.46 11 .39 
1 
11.43 
.68 .50 .48 .49 
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TABLE XVIII-NUTRIENTS RESORBED 
I Period I Period II ---------------- ---c~C~o~w~~1 ~A-v-e-r---~~c~o-w--~/~Cow ~I -A~v-e-r---
-----------:~~bS~l I  NOib!.62 II ~:s~ NI~S.91 '1-~N:,,:~;,,~-=s~~62=--:-I-':~~~c.::.-
Dry matter ... ···· ... 1 74.73 81.76 I 78.25 48.11 I 473·.43~ 4U~ 
Protein .............. 1 6.57 7.12 I 6.85 3.79 / 
Nitrogen-free extract/ 46.91 50.22 48 .57 31.00 1;1.1;5 01.04 
Crude fiber..... ..... 17.04 20.31 I 18.68 10.91 10.98 I 10.95 
Ether extract. . ...... 1 2.75 2 . 82 I 2.79 1.85 1.87 I 1.86 
TABLE XIX-FEED CONSUMPTION DURING ?1:AI~TENANCE 
TRIALS 
I 
Silage 
··············· 1 Clover 
. ~.a.~: .......... . \ Fed 
Refused .......... · 1 
Consumed ........ · 1 
G,'ain 
····· ........ ··· 1 
Period I 
Cow I Cow I Aver -
No 91 I No 26' I age ~
lbs. I lbs. lbs. 
2600 I 2600 2600' 
520 
I 
520 520 
75.2 26.9 51 
444.8 493.1 469 
130 130 130 
Period II 
Cow I Cow I Aver-
No 91 I No '62 age 
-
lbs. I lbs. I lbs. 2065 2100 I 2083 
I 
I 600 600 600 37.5 37.5 1;7.5 
TABLE XX-NUTRIE~TS DIGESTED DURING MAINTENANCE 
TRIALS 
I Period I Period II 
I Cow I Cow I Ave r- Cow 1 Cow 1 Aver 
________________ ~I~N~o~. ~9~1~1 N~o~. -2~62. I age~~-N~o~.~9~1~~~N~O~. -2~6:..:2~~a~g~e---
I Ibs. \ Ibs. I Ibs. I Ibs. I Ibs. I Ibs. 
Dry matter .... . ..... 1 963.15 1045.91 1004.53 688 .97 \ 685.55 \ 687.26 
Protein ........ . ..... 1 8~.63 90.97 \ 87. 80 54. 80 48.34 51.57 
='Iitrogen-free extrac t I 606.37 646.02 626 .20 I 443.43 I 44 8.69 1 446.06 
Crude fiber ........... 1 218.28 1 257 . 06 1 237.67 1 159.53 1 161.15 160.34 
Ether extract. ....... j 35 .56 36.32 35 .94 25.99 26.58 26.29 
TABLE XXI-WATER AND SALT CONSUMPTION DURING 
MAIN'fEN ANCE TRIALS 
I 
WI~te~eed ............. 1 
As drink ........... \ 
Total .......... .. . . 
Sa lt .................. 
Period I 
Cow I Cow \ 
No 91 I No 26' ~
Ibs. I Ibs. 
1696 
I 
1700 
'1769 3094 
6465 4794 
.37 I 1.0'2 
Aver-
age 
lbs. 
1698 
3932 
5630 
.70 
Period II 
Cow I Cow 1 Aver-
No 91 I No '62 age 
" 
lbs. lbs. I lbs. 
1558 1583 1571 
4539 2500 1;520 
6097 4083 5090 
26.28 16.63 21.46 
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TABLE XXII-AVEHAGE LIVE WEIGHT, BY TEN DAY PERIODS, 
DUHING MAINTENANCE TRIALS 
1 Period I I --~Ir.'e-'--r""i C:-od"IiTI----
------- --1 Cow I Cow \ Aver- I Cow I Cow I Aver-
______ --'1 No 91 I No. 262 age No. 91 No. 262 age 
1. ............ .. ... . 
2 ......... . .. • ... • .. 
3 ..... .. ... .. ...... . 
4 ......•..•..•...•.. 
5 ............... . .. . 
6 ........ • ... . ...... 
7 ...........•....... 
8 . ................. . 
9 .....•............. 
10 ...........•. ... ... 
11 ........•.......... 
12 .... •... .. . ...•.... 
13 . ............. . . . . . 
14 ....... . ..... . . . .. • 
15 ... . .............. . 
I lbs. 
I 1102 
I 1109 1106 
1 1108 
I 1103 
I 1099 
I 1105 
1 1104 
I 1()95 
1 1095 
I 1093 110() 
I 1092 
I 
I 
I lbs. Ibs. 1066 1084 
I 
1()66 1()88 
1046 1()76 
1073 1091 
1 1064 
I 
1084 
1()73 1086 
1082 1094 
1()75 1090 
1080 I 1088 1084 1()90 
1()87 
I 
109() 
1()88 1094 
1078 1085 
1 I I 
Aver age· .. · .. ····· .. 1 1101 1 1074 I 1087 1 
lbs . 
I 
lbs. 1 lbs. 
848 904 I 876 863 899 881 
856 887 872 
864 889 877 
864 889 877 
875 890 883 
876 898 887 
886 925 9()6 
875 91() 893 
881 909 895 
886 915 9()1 
874 n3 9()4 
87() 91() 89() 
861 9()1 881 
859 899 879 
869 1 898 1 884 
